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Vesical diverticula represent exaggerated saccula-
tions of the mucous membrane, connected with the
general bladder cavity by an opening of variable size.Some writers have expressed the belief that practically
all cases are congenital, but latterly there has been a
reaction from this position, with a tendency to ascribe
most cases to acquired conditions (Lower1), the result
of obstruction located mainly at the vesical neck.
In the two cases reported herewith the causative
relation between obstruction at the vesical neck and
the diverticula was plainly shown in the well defined
ring of fibrous tissue that surrounded the neck of each
bladder; while in the few other cases observed by us,but without being brought to operation, an obstruction
was always demonstrable, so that our own inclination
is to share belief in the predominance of acquired over
the congenital origin of this malady.
Englisch2 based a differentiation between congenital
and acquired diverticula on the question as to whether
their walls possessed muscular bands or not, asserting
that those with muscular tissue were congenital ; those
without were acquired.
This classification, however, has been difficult of
proof and has not been supported by all writers.
Thomas,3 in reviewing twenty cases of divertictilum
observed in the Mayo Clinic, asserts that they were
incapable of making such a classification. But whether
congenital or acquired, it is probable that some
obstruction has been present at some time in every
case, either during intra-uterine life or subsequently.
Rokitansky's4 declaration that diverticula were
found only in bladders having hypertrophied walls
was not borne out by the two cases herewith reported.
In one the bladder wall was as thin as paper and broke
down precipitately under gentle manipulation.
Diverticula are single or multiple, and vary consid¬
erably in their size as compared with the bladder
cavity. Sometimes they are as large as, or even larger
than, the bladder cavity.
Whether congenital or acquired, the walls of diver¬
ticula are supplied with so little muscular structure
that they are inert and incapable of contributing to the
evacuation of the organ. Urine contained in them
tends to stagnate and undergo infection and decom¬
position, becoming then highly irritating and a fre¬
quent source of urinary sepsis, with chills, fever and
other sequels.
No form of treatment has been able to supply this
deficiency of muscular activity or contractility to the
sacculation and hence, until a definite plan for their
removal was finally evolved, operative treatment was a
failure. Dilating or incising their orifice, for increas-
Read before the Section on Genito-Urinary Diseases at the Sixty\x=req-\
Eighth Annual Session of the American Medical Association, New
York, June, 1917.
1. Lower, W. E.: Diverticula of the Urinary Bladder, The Journal
A. M. A., Dec. 5, 1914, p. 2015; Cleveland Med. Jour., January, 1914.
2. Englisch: Arch. f. klin. Chir., 1904, 73, 1.
3. Thomas: Surg., Gynec. and Obst., October, 1916.
4. Rokitansky: Manual of Pathological Anatomy, 1855, 3, 48.
ing the ease of communication between the main cavity
and the accessory one, failed for the. same reason.
Marked developments in respect to both diagnosis
and treatment within the past half-dozen years haveinspired the greatly added interest, as well as the
more frequent recognition of this very imposing andportentous malady. Previous to 1912, although rec¬
ognized in the abstract, vesical diverticulum was
looked on in the light of a surgical curiosity, ratherthan a pathologic condition subject to remedial mea¬
sures. Since then conditions have materially changed,
and many persons the subject of diverticula and their
attendant evils have been reclaimed from a very mis¬
erable existence to comfortable living. This satisfac¬
tory development has been due to progress in the
technic of diagnosis and of operative therapy.In addition to wider recognition of diverticula
through the better and more universal practice of
cystoscopy latterly in vogue, the taking of roentgeno-
grams of the suspected bladder filled with a fluid
opaque to the roentgen ray has proved a wonderful
service. This has permitted ready identification of the
sacculation, its location, size and number, if multiple,
and has afforded evidence on which to base a conclu¬
sion as to the advisability and mode of surgical attack.But more important still has been the simplifying of
the surgical operative procedure by adopting measures
to convert the more or less elusive and intangiblediverticulum into a solid tumor by inserting into it the
rubber elastic bag of Lerche,5 or packing the sack with
strips of gauze, as suggested by Cabot6 and popu¬larized by Lower in his several very valuable contribu¬tions on the subject. This feature of the technic has
proved so valuable that much of the advance in this
work must be ascribed to it.
The ureter, occasionally injured or severed during
the operation, has been protected or repaired, as the
case might be, by measures promoting that objective,
such as preliminary ureteral catheterization, as advised
by Beer, or the use of valve-flap transplantation, as
suggested by Young.
Experience has proved the propriety of keeping the
operation extraperitoneal, stripping the peritoneal
membrane from the bladder wall as far as necessary
to give access to the sac; and of sewing up the bladder
wall tightly, using a retained catheter in the urethra
for urinary drainage. It has been the habit of opera¬
tors to drain the pocket from which the diverticulum
has been removed by a rubber tube or cigaret drain
passed through the abdominal wound that was made togain access to the bladder ; but we have used with
entire satisfaction, and it is believed with distinct
advantage, a stab-wound cigaret drain into the extra-
peritoneal space, thus avoiding contact with the main
wound edges and promoting thei* early and complete
union.
The indwelling urethral catheter is preferred by us
over the method of repeated catheterization for empty¬
ing the bladder following the operation. There are
few patients who cannot easily and comfortably wear
a soft rubber catheter for this purpose for the few
days required to secure union of the wound area, not¬
withstanding a widely prevalent impression to the
contrary. Many patients can wear urethral catheters
for weeks or months, without serious discomfort.
This measure is often one of the most efficient for
preparing the patient for operation, affording gratify-
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ing if temporary relief from retention and sepsis,
and contributing much to the restoration of functional
activity to the organs most involved.
It goes without saying that all preparatory measures
now recognized as essential to the attainment of suc¬
cess in major genito-urinary operations should be
provided.
The steps of diverticulum resection as carried out
by us are as follows :
1. The ureter of the affected side is catheterized, the bladder
being left filled with fluid and a rubber catheter in the bladder.
2. Epicystotomy is done, the bladder wall being attached to
the abdominal wall on each side, but especially on the side
opposite the diverticulum.
3. The diverticulum is packed with gauze.
4. The peritoneum is stripped off.
5. If the ureter has been cut, its end is opened and it is
drawn through a button-hole into the bladder and attached.
6. The hole in the bladder wall from which the diverticulum
was excised is sewed up. The stitches are reinforced, chromic
catgut being employed.
7. Operation is performed on the prostate or neck of the
bladder if necessary.
8. Stab wound drainage is used, with a cigaret drain.
9. The retained urethral catheter is inserted.
10. The anterior wall of the bladder is sutured and closed
completely, with catgut.
11. The abdominal wound is sutured with catgut and silk¬
worm gut.
The clinical pictures, as well as the method of secur¬
ing permanent relief, are fairly well illustrated in the
histories of two cases herewith reported.
REPORT OF CASES
Case 1.—A man, aged 51, railroad engineer, American, mar¬
ried, had no history of any venereal diseases. The patient'shealth had been good up to the beginning of the present ill¬
ness, which occurred Nov. 4, 1916. Up to this time he had
been in the habit of urinating only four or five times daily
and did not void at night. November 4, without recognizable
cause, he began to have severe burning with urination and
undue frequency. There was no blood in the urine at that
time, but with a continuance of the irritative symptoms he
noticed that blood appeared ten days later (about November
14). The blood was mixed with the urine and did not pre¬
cede or follow the act. With remissions there was a contin¬
uation of these symptoms until his arrival at the Frisco Hos¬
pital, in the service of Dr. G. W. Cale, Nov. 25, 1916. His gen¬
eral condition then seemed very poor ; he was thin and looked
run down. There was excessive frequency of urination day and
night, together with much pain each time ; both urines were
cloudy with pus and blood appearing microscopically. There
was colon bacillus infection. Cystoscopy, November 29, showed
widely diffused cystitis of marked intensity. The well defined
orifice of a diverticulum was located in the left posterolateral
segment of the bladder, anterior (distal) to the ureteral ridge.
The orifice appeared about the size of a dime. The bottom
of the diverticulum was not visible. The ureter catheter
inserted into it reappeared at the orifice after 3 or 4 inches
of catheter were used. No stone was observed. The ureteral
orifice was not visible on this side. Roentgenograms of the
bladder filled with thorium solution showed a definite saccu-
lation about the size of an apple, posteriorly and to the left
of the bladder, attached to it by a narrow neck.
Operation was performed Dec. 9, 1916, with the assistance
of Drs. Moore, Woolsey and Smith. Anesthesia was given
by Dr. Wood. This operation followed ten days after prepara¬
tory treatment, consisting of frequent irrigations through a
retained catheter, rest, internal antisepsis, etc. With the blad¬
der fairly well filled and the patient in the semi-Trendelenberg
posture, an incision was made in the midline of the abdomen
until the anterior wall of the bladder was reached. The peri¬
toneum was stripped from the bladder, partly by a dissection
with scissors but more by the gauze-covered finger. It was
noticed that the whole anterior wall of the bladder, particu¬
larly toward the left, was very thin, at some parts as thin as
paper ; which explained the fact that when an attempt was
made to place stay-sutures in the anterior wall, the wall sud¬
denly broke down and opened up the bladder cavity. After
the field had been dried, several catgut sutures were placed
in the right wall of the bladder, attaching it to the abdominal
wall on that side. The left wall was controlled by a stay-
suture left loose and was serviceable later as a guide. Inspec¬
tion revealed a spacious bladder cavity with ureteral openings
plainly visible ; and slightly anterior to the left ureteral open¬
ing could be seen the orifice of the diverticulum, correspond¬
ing to the observation made by cystoscopy. Narrow strips of
gauze were then stuffed into the diverticulum until it was
quite full. This maneuver was facilitated by grasping the
margins of the orifice with forceps and holding them well up,
thus permitting a much larger quantity of gauze to be inserted
than would otherwise have been the case. The diverticulum
was in this way converted into a solid tumor about the size of
a pear, outside of the bladder. The peritoneum was then
stripped from the left bladder wall and from the tumor. The
earlier part of this maneuver was easy, but became more dif¬
ficult later, as the diverticulum was situated so low down in
the pelvis and behind the bladder that it became less acces¬
sible. Part of the separation had to be made with scissors.
The pedicle was found to be as thick as a finger. With one
forefinger through this neck for guidance it was excised with
scissors after the tumor had been well lifted out of the cavity.
Hot moist gauze controlled the rather rapid oozing of blood
into the pocket from which the tumor had been removed.
Before closing the bladder it was observed that a dense,
fibrous ring surrounded the neck of the bladder and presented
positive and marked obstruction to the outflow of the urine.
This ring was strongly dilated with a uterine dilator until it
presented no further obstruction. Evidently this had had a
marked bearing on the development of the diverticulum. The
wound in the bladder wall was closed with several layers of
chromatized catgut ; reinforced until the closure seemed satis¬
factory.
At this point effort was made again to identify the left
ureteral orifice which had been disturbed by the operative
manipulations, but it could not be identified. However, no
leakage of urine could be seen outside of the bladder on that
side and the discharge of the urine into the bladder seemed
regular. From this observation it appeared highly desirable
to catheterize the ureter of the side involved previous to
beginning the operation so that it might be identified at any
step. This was carried out with complete satisfaction at
another, subsequent operation. The anterior wound of access
through the bladder wall was closed tightly with a continuous
chain-stitch of catgut, without drainage. Two cigaret drains
of large size were placed in the pocket to the left of the blad¬
der and were brought out of a stab wound in the left inguinal
region, serving the good purpose of providing ample drainage
without interfering with the union of the abdominal wound.
The muscles of the abdominal wound were united with catgut ;
skin with silkworm-gut without drainage. A retention cath¬
eter, size 20 French, was left in the urethra. Considerable
drainage of bloody serum and urine escaped from the stab
wound in the next two or three days, due largely to the fact
that the catheter became slightly displaced, but on replacing
it and applying the Bremerman suction drainage apparatus this
impediment was relieved and the operative field remained dry
thereafter. No bleeding nor any objectionable symptoms
occurred. The only rise in temperature at any time was on
the third day, when it was 100 F. ; the remainder of the time
it was normal. No drainage occurred from the wound after
the fifth day; primary union occurred throughout. In a week
the patient was able to urinate voluntarily, completely empty¬
ing the bladder.
December 15 (the sixth postoperative day), the wound was
dry, all sutures were removed and urination was normal and
not attended with residuum. No measures were necessary
thereafter.
Case 2.—An American manufacturer, aged 39, at the time
of his first visit, July 21, 1913, was referred by Dr. J. T.Barbee. The earliest memories of childhood of the patient
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were connected with slow, difficult, prolonged urination, fre¬
quently repeated. He was never able to urinate promptly and
satisfactorily as compared with other children of his acquain¬
tance. This difficulty persisted throughout his younger life, and
about fifteen years ago there was an increase in the various
symptoms, including painful urination, infection, intense cloud¬
ing of the urine, constant desire, etc. There had been no
bloody urine that the patient had noted except after using the
catheter, which he had begun about a month previously and
had used daily since. The white sediment in the urine he had
noticed for the previous ten years. He had found a glassful
of urine left over after each effort of voluntary urination.
His general health had been poor; he has always been thin
and anemic. There was never a definite investigation of his
condition prior to March, 1913. At that time Dr. Barbee
examined and recognized obstruction at the vesical neck and
prescribed irrigations to relieve the infection, together with
the use of sounds. This produced only partial success so that
the patient was referred to us, July 21, 1913. Neither palpa¬
tion by rectum nor cystoscopy disclosed any evidence of pros¬
tatic enlargement or outgrowth. On the contrary, the prostate
seemed unduly small. There was, however, a large, relaxed,
atonic bladder holding from 25 to 35 ounces of urine without
difficulty ; and through the cystoscope was observed at this
time the opening of a diverticulum located in the posterior
wall of the bladder, low down. Although no especial resis¬
tance to the dilator was encountered on the introduction of
this instrument, the above evidence, together with the history,
led to the conclusion that there was contracture at the vesical
neck and a diverticulum connected with the bladder was
noted. Both ureters were catheterized, and healthy urine was
drawn from each.
At this time the operative technic for diverticula had not
been worked out to the degree of satisfaction since attained,
so that it was concluded to omit operative measures on it and
apply those for the purpose of removing the obstruction at the
neck. At this time the usual quantity of residual urine fol¬
lowing voluntary urination was about 28 ounces. Progress¬
ively increasing dilation of the neck by means of the Kollmann
dilator improved the patient's ability to urinate and reduced
the quantity of residuum to about 8 ounces within a month.
It did not relieve the infection or relieve him from the
recurrence of septic urinary chills and fever that had been
one of his most disagreeable symptoms. After a period of
this form of treatments given at home the patient returned,
Jan. 13, 1914, and was found again to have 20 ounces resid¬
uum. Then a perineal urethrotomy was made ; a finger
introduced through the perineal wound revealed a definite
ring of fibrous tissue that surrounded the neck of the bladder
and made positive resistance. This was at first stretched
widely with the uterine dilator ; but being still appreciable it
was incised with the probe-pointed bistoury until free access
was obtained. Drainage by means of a urethral catheter was
secured.
Great improvement ensued, but still there was a tendency
later to recurrence, which was treated with dilatings. The
residuum was then reduced to 2 or 3 ounces, less than
ever before. After the patient went home the dilatings
were continued even up to 45 F., but the benefit was not
maintained. Frequent chills and fever and other manifesta¬
tions of urinary sepsis recurred, and the patient's health con¬
tinued below par so that when he returned in January, 1917,
we concluded it best to go at once to the removal of the
diverticulum, which was then believed to be the cause of the
continued disturbance.
Cystoscopy again confirmed the presence of the diverticulum,
the orifice of which seemed to be even larger than it had been
in former years. The operation was done, Jan. 20, 1917; ether
was administered by Dr. Clapsaddle ; Drs. Moore and Woolsey
assisted. The same method as in the case previously reported
was carried out. About ten yards of gauze in strips was
packed into the diverticulum, the peritoneum was stripped
from the bladder diverticulum, the latter being very incon¬
veniently located under the base of the bladder. This, how¬
ever, did not prevent its enucleation, after which it was
resected. The opening was sutured tightly with chromic cat¬
gut. Before closure of the anterior vesical wound, the fibrous
tissue surrounding the neck of the bladder was again demon¬
strated with the finger, though it was not nearly so tight asformerly. It was widely stretched with the uterine dilator
until it offered no further resistance. The bladder wound
was then sewed ; a stab wound to the left of the bladder was
made for draining the cavity from which the diverticulum
had been removed. The bladder wound and abdominal wound
were closed without drainage.
Following the operation there was scarcely any bleeding;
there was good drainage and no systemic reaction. January
25, the patient was in excellent condition. There had been
only a small amount of drainage from the stab-wound. The
cigaret drain was then removed. The retained catheter was
removed from the urethra, January 31, and the patient's ability
to urinate freely and to empty the bladder completely was
then demonstrated. The patient could not remember ever
having been able to urinate with such completeness and satis¬
faction. This practically completed convalescence, and he
went home in good condition.
THE RESULTS OF TREATMENT OF
BLADDER TUMORS
JOHN T. GERAGHTY, M.D.
BALTIMORE
The treatment of bladder tumors prior to 1910 was
in almost all cases a surgical one, with an attempt atpartial or complete removal of the growth. Whether
the tumor was benign or malignant, operative pro-
cedure offered the only hope of cure or alleviation.
The brilliant results obtained by Nitze in his endo-
vesical treatment of bladder tumors were not dupli-
cated by other urologists, as the skill necessary for the
employment of his methods was not perfected. The
introduction of fulguration by Beer and later the
employment of radium are two procedures which have
served radically to change our ideas, and have conse-
quently affected our attitude in the selection of the
proper treatment for any individual case.
When fulguration was first employed, the results
obtained by different surgeons were apparently immea-
surably superior to the results secured by old opera-
tive methods. It began gradually to be realized,
however, that all vesical tumors were not amenable to
this form of treatment, and that while certain tumors
disappeared with surprising rapidity, others responded
only after long and vigorous applications, while others
again were not affected in the slightest degree.In order to secure an explanation of the difference
in the response to treatment, we have made a study
of the pathology of the different tumors and tried to
correlate the different types and their response or
resistance to fulguration. The results of this study
have shown that the tumors which respond most
readily to fulguration belong to the benign papilloma
type, while those which are not affected, or are often
stimulated in their growth, are histologically papillary
carcinoma. There is, however, an intermediate group
of tumors, the malignant papilloma, which varies in
its response to this treatment, some responding almost
as readily as the purely benign type, while others
approach in their resistance the true papillary carci¬
noma. The differentiation between the malignant
papilloma and the papillary carcinoma may, in many
cases, be extremely difficult, and, notwithstanding the
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